AHRQ Grant Final Progress Report

Title of Project: Improving Outpatient Safety of Older Adults through Electronic Patient Portals
Principal Investigator and Team Members:
e Lee A. Lindquist — MD, MPH, MBA (Principal Investigator)
e Cheryl Wilkes (Co-Investigator), Jody Ciolino (Co-Investigator), Andrew Cooper (Data
Analyst), Vanessa Ramirez (Research Coordinator)
Organization: Northwestern University Feinberg School of Medicine
Inclusive Dates of Project: 07/01/2015 — 06/30/2018
Federal Project Officer: Shafa Al-Showk, Program Official

Acknowledgement of Agency Support: This project was supported by grant number R21
HS24071-01 from the Agency for Healthcare Research and Quality

Grant Award Number: R21 HS24071-01



1. Structured Abstract

Purpose: The purpose of this study was to assess whether providing caregivers of older adults
proxy access to an electronic patient portal (EPP) improves the outpatient medication safety and
communication between caregivers and healthcare providers. We also examined the content of
EPP messages from older adult patients and their caregivers in order identify how the EPP was
used.

Scope: This study included older adult general internal medicine/geriatrics patients and their
caregivers.

Methods: In study aims 1-3, a convenience sample of patients and their caregivers at an
outpatient internal medicine/geriatrics clinic participated in the study. In study aim 4, a cross-
sectional, single-center retrospective chart review of older adult patients and their caregivers was
conducted.

Results: EPP access for caregivers increased the information exchange between caregivers and
health care providers at 2-weeks. There was no correlation with predictors of EPP use for
patients who live in multiple settings in one year. Barriers to EPP use included: password issues,
being too busy, not receiving prompt responses from providers and trouble reading the small
print on the EPP messages. Nonetheless, patients 85 years and older and their caregivers readily
utilized the EPP to facilitate care. On average, 9.9 messages (n=576) were sent by 62 patients
and 82 caregivers (n=678, mean 7.8) in a six-month period. We observed no differences in the
content type of EPP message/content when comparing messages from older adult patients and
caregivers.

Key Words: clectronic patient portals, electronic medical record, health IT, patient-provider
communication, caregivers

2. Purpose

The purpose of this study was to assess whether providing caregivers of older adults proxy
access to an Electronic Patient Portal (EPP) would improve the outpatient medication safety and
communication between caregivers and health care providers. The specific aims of the study
were as follows:

Aim 1: Investigate whether Electronic Patient Portal (EPP) usage by caregivers facilitates the
accuracy of outpatient medication reconciliation and health care provider communication.
H1: Accessing the physician medication list from the home will allow for caregivers-
patients to improve the accuracy of the medications in the medical record list (e.g.
medications no longer being taken, medications being taken but not present on the list).
H2: EPP access will increase the information exchange between caregivers and health
care providers (e.g., condition updates, questions about care).

Aim 2: Identify caregiver and older adult patient characteristics that correlate with usage and
non-usage of EPP (e.g. patient lives in different residences during the year, number of
medications, complex medical history).

H1: Older adults who live in more than one setting (e.g. winter in Florida) will

have caregivers who access the EPP more frequently.



H2: Caregivers who care for older adults with more complex medical histories
and multiple medications will access the EPP more frequently.

Aim 3: Determine barriers to EPP usage among caregivers of older adults and potential means of
improving the accessibility and usability of EPPs.

Aim 4: Explore the content of EPP messages from caregivers of older adults to providers in
order identify what the EPP is most being used for (e.g. medication questions, hospitalization
updates, appointments, etc.).

3. Scope

A. Background

Electronic personal health records (ePHRs) provide an Internet-based set of tools for individuals
“to access and coordinate their lifelong health information and make appropriate parts of it
available to those who need it.”! There are two basic ePHRs: one that is “tethered” to the health
care provider’s electronic health record (EHR) and one that is “untethered” and is independent of
the EHR.? Tethered ePHRs, which are also referred to as electronic patient portals (EPPs), vary
in their capabilities, but most allow patients to engage in healthcare-related tasks such as sending
secure messages to providers, reviewing test results, refilling medications, and occasionally
participating in online disease management programs.>* EPPs also enable patients to access their
electronic health record information 24 hours a day, 7 days a week.’ For example, secure
messaging allows for asynchronous communication between patients and providers. This
function may decrease the threshold for communication and increase substantive communication
about health management. Enhanced communication, in turn, may lead to improved patient
experiences with their health care and an increased desire to engage in one’s own healthcare (i.e.,
activation). Many functions, such as secure messaging, medication refills and scheduling, may
increase efficiency of care by reducing the need for time and resource intensive ‘phone tag.’

The Impact of Electronic Patient Portals on Health Outcomes and Medications.

EPPs are an innovative means of encouraging patient participation in their care, and have the
potential to improve health outcomes.>* Research has demonstrated that EPPs are associated
with increased patient satisfaction when they provide access to office notes and secure
messaging with providers.!®!3 Interventions through the EPP have been shown to increase use of
recommended preventive services 4! and improved control of chronic diseases such as
diabetes.'®!” EPPs may also enhance safety through improved access to medication lists and
laboratory results.'8

A persistent issue has been that medication lists in EHRs are frequently inaccurate which impairs
outpatient medication safety.!*?! With complex medical histories and multiple subspecialty
providers, older adults experience frequent medication additions and changes.?? Subsequently,
older adults face more medication errors than their younger counterparts.>*2° With EPP access,
patients have the ability to access their EHR medication lists from home and correct them while
holding the pill bottles as needed, even reconciling medications between providers.

Disparities among Older Adults using Electronic Patient Portals between Providers.



Older adults have been on the fringe of benefitting from EPP access. Many seniors, at baseline,
lack computer savvy.**** Compounded by memory loss and other impairments, older adults may
need to rely on others to assist them with their healthcare.’>-*” Instead of removing older adults
from the possibility of EPP use, caregivers could be offered the use of EPP instead. In pediatrics,
parents have successfully used EPPs to care for their children as surrogates.*®** Older adults and
their powers of attorneys (where enacted) would have to consent in order for this access to be
permitted.***!

Many Older Adults Rely on Caregivers to Stay Healthy in their own Homes.

It is estimated that there are over 46 million caregivers nationally, with 83% of caregivers
providing care for relatives.*>** Caregivers are frequently responsible for health-related tasks
such as medication reminding, prescription refilling, scheduling physician appointments, and
communicating condition updates with the health care team.*>*>> However, the training and
support that caregivers receive is limited.>*>°

Caregivers Access the Internet to Educate Themselves on Senior Care.

Caregivers have historically accessed web-based material for general disease specific
information relevant to seniors. While these websites offer useful information, there is a lack of
information personalized to the health care of the senior. Websites aimed to support caregivers of
older adults, such as the Family Caregiver Alliance (www.caregiver.org), National Family
Caregivers Association (www.nfcacares.org), and AARP (www.aarp.org/families/caregiving),
receive widespread use.®*-%? Caregivinghelp.org, a website created by the Council of Jewish
Elderly, experiences prominent activity in the evening and late night hours.®* Caregivers are
finding the internet a useful resource, not only for content but also because of its availability at
all hours. With the internet, caregivers can access resources at night when most physician offices
and stores are closed, but when their seniors are sleeping.5+¢°

B. Context, Settings

This project focused on older adult patients with at least one caregiver, receiving care at the
Northwestern Medicine outpatient internal medicine/geriatrics clinic in Chicago, Illinois. The
practice has approximately 40 health care providers and uses the Epic MyChart electronic health
record and patient portal system.

C. Participants

In study aims 1-3, study participants included older adult patient-caregiver pairs of patients
receiving care at the Northwestern Medicine outpatient internal medicine/geriatrics clinic who
were at least 65 years of age. Prior to enrolling in the study, patients were not currently
registered with an Epic MyChart EPP. Caregivers enrolled in the study as a pair were at least 18
years old, had Internet access, and assisted their older adult patient with their medications and
communication with the healthcare team. In study aim 4, study participants included in the
retrospective chart review analysis were older adult patients age 85 and older who received care
at the outpatient internal medicine/geriatrics clinic from July 1, 2016 — December 31, 2016, and
had a registered MyChart EPP account.

4. Methods


http://www.aarp.org/families/caregiving

A. Study Design

Overall, the study employed the Behavioral Model of Health Services Use that stresses
understanding of health services use was best accomplished by focusing on contextual and
individual determinants as a framework %3, Contextual characteristics include health
organization, provider-related factors, and community characteristics. For individual
determinants, a three-part conceptual framework emphasizes predisposing factors, need, and
enabling resources.®” With health services utilization and the care of seniors, key determinants
are (1) predisposing factors such as the caregiver education and concern for the senior, (2) need
for the complicated senior to receive optimal home care and (3) enabling resources, such as
access to health information. EPP access to the EHR would enable caregivers accessing health
information, playing an integral role in caregiver health education and understanding. The
Behavioral Model of Health Services Use supports the caregiver use of EPP access to EHR could
play a vital role in educating caregivers and improving the care of seniors in the home.

In study aims 1-3, we utilized a convenience sample where participants were recruited in person
at the Northwestern Medicine outpatient internal medicine/geriatrics clinic, met the study
eligibility criteria, and consented to participate in the study. In study aim 4, a cross-sectional,
single-center retrospective chart review of older adult patients and their caregivers was
conducted.

B. Data Collection/Sources

In study aims 1-3, following informed consent and enrollment in the study, face-to-face
structured interviews were performed with both the senior and caregiver (caregiver was given
option to complete surveys online) to collect self-reported data that included socio-demographic
questions, cognitive function assessments, health literacy assessments, and qualitative data
regarding EPP use. This was done at baseline, 2-weeks post baseline, and a four-month follow-
up interview. Study data were collected and managed using REDCap electronic data capture
tools hosted at Northwestern University. REDCap is a secure, Web-based application designed to
support data capture for research studies. Patient comorbidity, medication, and patient/caregiver
MyChart communication history were extracted from the Northwestern Medicine Enterprise
Data Warehouse (EDW). A signed consent form was obtained for each participant and each
subject received compensation for each of the surveys completed at the various time points.

In study aim 4, a retrospective chart review was conducted on all patients meeting the established
criteria for the data query. Participant demographics, comorbidity, medication, and MyChart
patient-physician communication history data (all relevant data including log-ins, messaging, and
phone calls) were extracted from the EDW.

C. Interventions

In study aims 1-3, patients were enrolled in the EPP (MyChart) by the study coordinator and
with patient consent, their caregiver was given proxy access to the EPP and they too were shown
how to use the EPP. Patient-caregiver pairs enrolled in the study were each asked to complete a
series of surveys at various time points. Each patient and caregiver completed individual surveys.
The first survey was completed on the day of enrollment (baseline) where patients completed it
in person, and caregivers completed the survey in-person or online. Subsequent surveys for study



participants were conducted at 2-weeks and 4-months post-enrollment and were carried out
either over the phone or online, based on their preference. Data was collected both by self-report
at the data collection time points and also included patient data abstraction from the EDW to
assess patient-physician communication history data and confirm medication and comorbidity
information. In study aim 4, no intervention was carried out since this was a retrospective chart
review with no patient or caregiver interaction or intervention.

D. Measures

Time Points: For data extracted from the EPP for study Aims 1-3, we defined the pre-period for
the 2-week assessment as 2-weeks prior to enrollment in the study (e.g. 2-weeks prior to
enrollment to baseline). The post period is defined as 2-weeks after enrollment (e.g. baseline to
2-weeks post-enrollment). The 4-month assessment pre-period was defined as 2-weeks prior to
the four-month post-enrollment period. The post period is defined as 2-weeks after the four-
month post-enrollment period.

Comorbidities/Self-Reported Physical Health: We did not use the geriatric comorbidity index
due to difficulties with implementation. Instead we used patient’s self-reported physical health
as an indicator of medical complexity. Self-rated health was captured on a 5-point scale and
collapsed into three groups (Fair/Poor, Good, Very Good/Excellent) with Good as the reference

group.

Health Literacy: Initially we used the Short Test of Functional Health Literacy in Adults
(STOFHLA) as the measure of health literacy which consists of 36 items and distributes
individuals to three levels of health literacy: inadequate (score 0-16), marginal (score 17-22) and
adequate (23-36) health literacy. However due to time of the surveys being cited as a barrier to
enrolling in the study by multiple patients’ feedback, we revised the protocol to use the Rapid
Estimate of Adult Literacy in Medicine—Short Form (REALM-SF) which is a 7-item word
recognition test to provide clinicians with a valid quick assessment of patient health literacy. It
categorizes participants into four various levels depending on the score:

Score | Grade Range

0 Third grade and below; will not be able to read most low-literacy materials; will need repeated
oral instructions, materials composed primarily of illustrations, or audio or video tapes.

1-3 Fourth to sixth grade; will need low-literacy materials, may not be able to read prescription
labels.

4-6 Seventh to eighth grade; will struggle with most patient education materials; will not be
offended by low-literacy materials.

7 High school; will be able to read most patient education materials.

Ultimately we did not use or analyze health literacy due to issues with different instruments
being used, missing data, and low variability.

E. Limitations

There were several limitations related to study aims 1-3. We did not have access to baseline data
for self-reported medication reconciliation, therefore we only obtained this information at 2-



weeks post enrollment. Consequently, we were unable to carry out the proposed statistical testing
related to medication reconciliation. We were also unable to analyze health literacy as a
covariate due to issues with different instruments being used, missing data, and low variability.

Another limitation in study aim 4 is that the study population may not be representative of all
older adult patients and caregivers who may not have facility with EPPs due to varying health
conditions and/or limited computer literacy.

Results

Results are associated with each of the study aims and are a set of one or more specific
hypotheses investigated.

Overall, 30 patient-caregiver pairs (N=60) were recruited into this study and their data were
analyzed for study Aims 1-3. The completion and follow-up rate for the patient-caregiver pairs

by time point is reflected below:

Table 1: Patient and Caregiver Survey Completion and Follow-Up Rate

Patients Caregivers
N % N %
Screener 30 100.0 30 100.0
Baseline 30 100.0 27 90.0
2-week follow up 25 83.3 20 66.7
4-month follow up 13 43.3 18 60.0

The patient and caregiver demographics for the study participants are shown in Table 2.

Table 2: Patient and caregiver demographics

Patients Caregivers
N % N %
Overall 30 - 27 -
Age, mean (sd) 84.4 7.0 59.4 10.0
Sex
Male 7 233 8 29.6
Female 23 76.7 19 70.4
Race/Ethnicity
Non-Hispanic White 18 60.0 13 48.1
Non-Hispanic Black or African American 10 333 9 333
Hispanic/Latino 1 33 1 3.7
Non-Hispanic Asian 1 33 1 3.7
Non-Hispanic American Indian/Alaska Native 0 0 1 3.7
More than One Race 0 0 2 7.4
Country of birth
United States 25 83.3 24 88.9
Other 5 16.7 3 11.1
Marital status
Single, never married 0 0 5 18.5
Married 11 36.7 14 51.9




Patients Caregivers
N % N %
Widowed 12 40.0 2 7.4
Divorced/separated 7 23.3 5 18.5
Prefer not to say 0 0 1 3.7
Live alone?
Alone 12 40.0 6 22.2
With at least one other person 18 60.0 21 77.8
Patients Caregivers
N % N %
Employment status
Retired 28 93.3 9 333
Employed full-time 2 6.7 11 40.7
Self-employed 0 0 4 14.8
Unemployed - out of work > 1 year 0 0 2 7.4
Homemaker 0 0 1 3.7
Education
Grades 1 through 8 (Elementary) 1 33 0 0
Grades 9 through 11 (Some high school) 1 3.3 0 0
Grade 12 or GED (High school graduate 7 23.3 0 0
College 1 year to 3 years (Some college) 7 23.3 7 25.9
College 4 years (College graduate) 5 16.7 7 25.9
Graduate school (Advanced degree) 9 30.0 13 48.1
Personal Income
Less than $20,000 1 33 0 0
$20,000-$40,000 6 20.0 0 0
$40,001-$60,000 6 20.0 1 3.7
$60,001-$80,000 1 3.3 5 18.5
$80,001-$100,000 5 16.7 1 3.7
More than $100,000 3 10.0 9 333
Don't know/Not sure 5 16.7 1 3.7
Prefer not to say 3 10.0 10 37.0
Self-rated physical health
Excellent 2 6.7 6 22.2
Very good 9 30.0 11 40.7
Good 12 40.0 6 22.2
Fair 5 16.7 4 14.8
Poor 2 6.7 0 0
Self-rated physical mental health
Excellent 3 10.0 8 29.6
Very good 6 20.0 7 25.9
Good 12 40.0 8 29.6
Fair 8 26.7 4 14.8
Poor 1 33 0 0

The following are the principal findings and outcomes by aim and hypothesis:



Aim 1, Hypothesis 1 (medication reconciliation pre/post): Seven caregivers (63.6%) reported
checking the patient medication logs, and among those who did, six (85.7%) reported no
discrepancies (one did not know). Statistical testing was not completed as there was no pre/post
data available (self-reported medication reconciliation data are only available at 2-week follow

up).

Aim 1, Hypothesis 2 (communication pre/post): Communication (over phone or EPP messages)
between caregivers and health care providers increased from the 2-week pre-period data (43.3%)
to the 2-week post-period data (66.7%). We did not see a change in the communication exchange
between caregivers and healthcare providers between the four-month pre-and post-period.



Table 3: Any communication between caregivers, healthcare providers (Aim 1)

Pre Post
N % N % P Value
2 Week 13 43.3 20 66.7 0.0348
4 Month 26 86.7 26 86.7 1.000

P values were calculated using McNemar’s test of quality of paired proportions (e.g. comparing any
messages during 2 week pre-period data to any messages during 2 week post-period data for the same
individual).

EPP access for caregivers increased the information exchange between caregivers and health
care providers at 2-weeks (p=0.03) but was not statistically significant at 4-months.

We also examined the communication counts (number of phone calls + EPP messages) to assess
whether communication volume increased between caregivers and health care providers:

Table 4: Communication frequency between caregivers, healthcare providers (Aim 1)

Pre Post
Mean Std Dev Median Mean Std Dev Median P Value
2 Week 1.0 1.8 0 1.8 2.0 1 0.0942
4 Month 6.1 9.0 2.5 8.7 12.8 5.5 0.0950

P values calculated using Wilcoxon singed-rank test of mean ranks of paired pre/post data (e.g.
comparing 2 week pre-period communication counts to 2 week post-period communication counts for the
same individual).

EPP access for caregivers did not significantly increase the total amount of communication either
at the 2-week follow-up or the 4-month follow-up period.

Aim 2 Hypothesis 1 (predictors of EPP use including multiple settings):

We examined the data to identify if any caregiver and older adult patient characteristics
correlated with usage or non-usage of the EPP. Hypothesis 1 specifically looked to see if older
adults who lived in more than one setting in a year had caregivers who accessed the EPP more
frequently. We observed this data at 2-weeks and four-months post enrollment. Almost half
(46.7%) of patients reported living away from home at least one week during the year.

For logistic regression models, we did not use health literacy due to issues with different
instruments being used, missing data, and low variability. An unadjusted model used a single
predictor (whether the senior is away at least one week during the year). An adjusted model
added covariates for caregiver age and caregiver gender.

Table 5: 2 Week Results, Logistic Regression, Any EPP logins predicted by living in
multiple settings and covariates (Aim 2)

Senior Away at least one week Caregiver Age (years) Caregiver Female
during year
Model Odds Ratio P Value Odds Ratio P Value Odds Ratio P Value
(95% CI) (95% CI) (95% CI)
Unadjusted 0.6 (0.1-2.9) 0.5246 - - - -
Adjusted 0.3 (<0.1-2.4) 0.2618 1.0 (0.9-1.1) 0.5483 1.3(0.2-10.5) | 0.8138
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Older adults living in more than one setting at least one week during the year did not have
caregivers who accessed the EPP more frequently in the 2-week follow-up period than those who
did not report living in multiple settings. We did not find any correlation with predictors of EPP
use for patients who live in multiple settings during the year.

Table 6: 4 Month Results, Logistic Regression, Any EPP logins sent predicted by living in
multiple settings and covariates (Aim 2)

Senior Away at least one week Caregiver Age (years) Caregiver Female
during year
Model Odds Ratio P Value Odds Ratio P Value Odds Ratio P Value
(95% CI) (95% CI) (95% CI)
Unadjusted 0.6(0.1-3.2) 0.5282 - - - -
Adjusted 0.3 (<0.1-3.0) 0.2905 1.0 (08 —1.1) 0.6485 1.0 (0.1-12.4) | 0.9870

We found that older adults living in more than one setting at least one week during the year did
not access the EPP more frequently in the 4-month follow-up period than those who did not
report living in multiple settings.

We also ran an alternate version of the same analysis using EPP messaging as the outcome since
it’s more strongly tied to active use of the EPP than simply logging in at all (and thus less prone
to effects of test logins, etc.).

Table 7: 2 Week Results, Logistic Regression, Any EPP message sent predicted by living in
multiple settings and covariates (caregiver age, caregiver gender)

Senior Away at least one Caregiver Age (years) Caregiver Female
week during year
Model Odds Ratio P Value Odds Ratio P Value Odds Ratio P
(95% CI) (95% CD) (95% CI) Value
Unadjusted 0.1(<0.1-1.2) 0.0764 - - - -
Adjusted 0.1(<0.1-0.9) 0.0392 1.0 (0.9-1.1) 0.6270 8.8(0.3-222.4) | 0.1873

In unadjusted analysis, there was no difference in odds of at least one EPP message being sent
within two weeks between seniors who live in multiple settings and those who do not. After
adjusting for caregiver age and caregiver gender, seniors who live in multiple settings were less
likely to have had at least one EPP message sent (p=0.0392).

Table 8: 4 Month Results, Logistic Regression, Any EPP message sent predicted by living
in multiple settings and covariates

Patient away at least one Caregiver Age (years) Caregiver Female
week during year
Model Odds Ratio P Value | Odds Ratio | P Value Odds Ratio P Value
(95% CI) (95% CI) (95% CI)
Unadjusted | 0.2 (<0.1-1.1) | 0.0597 - - - -
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| Adjusted [ 0.1(<0.1-0.9) [0.0379 ]0.9(0.9-1.0) | 0.2564 | 4.7 (0.4-60.6) | 02310 |

In unadjusted analysis, there was no difference in odds of at least one EPP message being sent
within four months between seniors who live in multiple settings and those who do not. After
adjusting for caregiver age and caregiver gender, seniors who live in multiple settings were less
likely to have had at least one EPP message sent (p=0.0379).

Aim 2 Hypothesis 2 (predictors of EPP use for medication management):

We examined whether caregivers who care for older adult patients with more complex medical
histories and multiple medications accessed the EPP more frequently.

We did not use health literacy due to issues with different instruments being used, missing data,
and low variability. We did not use the geriatric comorbidity index due to difficulties with
implementation. Instead we used patient’s self-reported physical health as an indicator of
medical complexity and count of baseline medications (EHR-derived data tallying unique simple
generic names). Self-rated health was captured on a 5-point scale and collapsed into three
groups (Fair/Poor, Good, Very Good/Excellent) with Good as the reference group. Patient
residence was also used as a predictor (house, apartment, senior community) with house as the
referent. The logistic regression models revealed the following at 2- and 4-month follow-up
points:

Table 9: 2-Week Results, Logistic Regression, Any EPP messages sent predicted by
medication count and covariates (Aim 2)

For each additional medication on a patient’s medication list, the odds of having at least one EPP
message sent at two weeks was 1.26 greater in unadjusted analysis. This increase remained
significant after adjusting for caregiver age, caregiver gender and senior residence (three
categories described above). When additionally adjusting for senior self-rated physical health,
the increased odds were not statistically significant.
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Table 10: 4-Month Results, Logistic Regression, Any EPP logins sent predicted by living in
multiple settings and covariates (Aim 2)

Model Odds Ratio (95% CI)
Unadjusted 1.26 (1.02 — 1.56)
Adjusted #1: CG age, CG gender, Senior 1.62 (1.05 - 2.51)
residence
Adjusted #2: CG age, CG gender, Senior 1.52 (0.86 —2.72)
residence, senior self-rated physical
health
Model Odds Ratio (95% CI)
Unadjusted 1.34 (1.04-1.73)
Adjusted #1: CG age, CG gender, Senior | 1.43 (1.01-2.02)
residence
Adjusted #2: CG age, CG gender, Senior | 1.44 (0.96-2.16)
residence, senior self-rated physical
health

We found that for each additional medication on a patient’s medication list, the odds of having at
least one EPP message sent at four months was 1.34 greater in unadjusted analysis. This
increase remained significant after adjusting for caregiver age, caregiver gender and senior
residence (three categories described above). When additionally adjusting for senior self-rated
physical health, the increased odds were not statistically significant.

Aim 3: Determine barriers to EPP usage among caregivers of older adults and potential
means of improving the accessibility and usability of EPPs.

At both the 2-week follow-up interview and the 4-month follow-up interview, we asked
caregivers about their EPP access during those time points. At 2-weeks post-baseline 20
caregivers responded to the survey and 55% (n=11) of caregivers reported logging onto the EPP.
At four-months, a total of 18 caregivers responded to the survey with 72.2% (n=13) reported
logging onto the EPP.

For those that did not log on to the EPP, we ascertained barriers to their EPP use. We coded the
responses and found their barriers to use included: password issues, not needing to log in during
that time period, being too busy, not getting prompt responses from their providers when they
sent messages on the EPP, and trouble reading the small print.

When asked how the EPP could be improved, particularly to help address their barriers, users
suggested ensuring that health care providers are not only using EPP, but that they are also
responding to messages and requests in a timely manner. Users also suggested increasing the
print size of the EPP, especially on mobile devices.

Aim 4: To explore the content of EPP messages from caregivers of older adults to providers in
order identify what the EPP is most being used for (e.g. medication questions, hospitalization
updates, appointments, etc.).

We report the results for the four parts of this mixed-methods analysis below.
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Part 1 (EPP use differentiated by medical conditions): We used cross-sectional (observational)
EHR data from problem lists and medical history of queried patients to see if patients who had
congestive heart failure (CHF), coronary arterial disease (CAD) and/or Alzheimer’s disease
(ALZ) had caregivers who used the EPP more frequently than those caregivers for patients that
did not have these conditions.

Table 11: 6-Month EPP utilization for messaging (Aim 4)

Any EPP No EPP P Number of EPP P
Messages Sent Messages Sent value* Messages Sent | value**
N % N % Mean SD
CHF, CAD and/or ALZ 0.0112 0.2514
Yes 79 30.7 178 69.3 2.45 7.67
No 77 21.6 280 78.4 1.79 6.03

*P value calculated using chi-squared test for difference EPP messages sent (Yes/No) across medical conditions.

**P value calculated using t-test for difference in number of EPP messages sent across medical conditions.

Almost one third (30.7%) of patients who had a medical history of either CHF, CAD, and/or
ALZ had caregivers that sent any messages through the EPP during the six-month queried period
compared to 21.6% of patients who did not have any of these conditions in their medical history.
This difference was statistically significant (p=0.01). We did not observe a difference between
the numbers of EPP messages sent by caregivers of patients across medical conditions.

Aim 4, Part 2 (difference in EPP messages types between patients & caregivers):

We analyzed the EPP message content during the 6-month period to see if there was a difference
in EPP message type/content between caregivers and patients. There were 614 patients included
in the datasets, among whom 145 sent one or more EPP messages (mean 8.65 messages per
patient among this subset).

Table 12: EPP message content, by type (Aim 4)

Messages Among all Patients Patients Among
Sent (n=614) Sending Patients
Messages for Sending
this Reason Messages for
this Reason
N Mean SD N Mean SD
EPP Message Reason
Drug Question/Flu Shot 282 0.46 1.68 79 3.57 3.32
Drug Refill 163 0.27 0.99 59 2.76 1.83
Clinical Question 466 0.76 2.88 103 4.52 5.71
Result/Lab Order 155 0.25 1.27 64 2.42 3.22
DME /PT 80 0.13 0.84 28 2.86 2.8
Scheduling 303 0.49 1.89 85 3.56 3.87
Transitions 90 0.15 0.74 34 2.65 1.82
Thank You 123 0.2 1.05 58 2.12 2.79
Death 6 0.01 0.14 4 1.5 1.0
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Admin/Billing/Non-Clinical 52 0.08 0.42 34 1.53 0.96
Coordination of Care 110 0.18 1.2 32 3.44 4.09
Request for Phone Call 8 0.01 0.13 7 1.14 0.38
All Messages 1,254 2.04 6.77 145 8.65 11.73

Overall, patients sent providers EPP messages primarily regarding clinical questions, drug/flu
shot questions, scheduling matters, and coordination of care. Cross-sectional associations
between purpose(s) of EPP message and whether EPP messages were primarily sent by patient or
caregiver:

Table 13: EPP message type, by sender (Aim 4)

Patient Caregiver P Value*
N % N %
Overall 62 - 82 -
EPP Message Reason
Drug Question/Flu Shot 34 548 | 45 | 549 1.000
Drug Refill 27 43.5 32 39 0.6111
Clinical Question 44 71 59 72 1.000
Result/Lab Order 31 50 33 40.2 0.3097
DME /PT 11 17.7 17 | 20.7 0.6776
Scheduling 39 629 | 46 | 56.1 0.4942
Transitions 11 17.7 23 28 0.1695
Thank You 22 35.5 36 | 439 0.3911
Death 1 1.6 3 3.7 0.6344
Admin/Billing/Non-Clinical 17 27.4 17 | 20.7 0.4287
Coordination of Care 14 22.6 18 22 1.000
Request for Phone Call 3 4.8 4 4.9 1.000

*P value calculated using Fisher’s exact test

We observed no differences in the EPP message type/content when comparing messages from
patients and caregivers in this sample. Additionally, we looked at the mean number of messages
by content that both patients and caregivers sent:

Table 14: EPP message type means, by sender (Aim 4)

Patient Caregiver P Value**
Mean SD Mean SD

Overall 9.9 11.7 7.8 11.8 0.2812

EPP Message Reason
Drug Question/Flu Shot 2.03 3.14 1.9 2.96 0.8000
Drug Refill 1.29 1.9 1.01 1.71 0.3589
Clinical Question 3.55 5.91 3 4.69 0.5360
Result/Lab Order 1.21 2.25 0.98 2.61 0.5729
DME /PT 0.52 1.72 0.59 1.63 0.8056
Scheduling 2.6 3.73 1.73 3.19 0.1369
Transitions 0.4 1.09 0.79 1.62 0.0881
Thank You 0.82 1.75 0.88 2.25 0.8682
Death 0.02 0.13 0.06 0.36 0.3544
Admin/Billing/Non-Clinical 0.4 0.8 0.33 0.8 0.5840
Coordination of Care 0.98 2.32 0.6 2.43 0.3372
Request for Phone Call 0.05 0.22 0.06 0.29 0.7647
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**P value calculated using t-test for difference in number of EPP messages

We observed no differences in the number of EPP messages by type when comparing messages
from patients and caregivers in this sample. For Aim 4, Part 3, we analyzed the mean phone call
data:

Aim 4, Part 3 (means of phone calls and EPP messages for patients & caregivers):

Table 15: EPP message type means, by type and sender (Aim 4)

Phone P Value* EPP messages sent P Value*
encounters
Mean | SD Mean SD
Patient 8.9 11.1 0.6386 9.9 11.7 0.2812
Patient + Caregiver 9.9 13.0 7.8 11.8

*P value calculated using t-test

We observed no differences in the number of phone calls and EPP messages when comparing
communications from patients and caregivers in this sample.

Aim 4, Part 4: categorize the content of the EPP messages sent by patients and caregivers to
their providers to identify how the EPP is being used in this population in a six-month period:

Table 16: Patient (nr=62) & Caregiver (nc=82) Demographics, EPP Utilization (Aim 4)

Patient Age, mean (range) 87.9 (85-100)

Patient Sex, % female (n) 71.0 (44)

Patient Encounters, mean (12 months) 12.0

Patient EPP messages sent (6 months) 576

Mean (Range) 9.9 (1-66)
Quartile 1/ Quartile 2/ Quartile 3 2.0/4.0/8.5

Patient EPP login, mean (6 months) 43.1

Caregiver EPP login, mean (6 months) 273

Patient Medication Count, mean (range) 13.7 (2-30)

Overall, 1,254 EPP messages (n=576, mean 9.9) were sent by 62 patients and 82 caregivers
(n=678, mean 7.8). Mean patient age was 87.9 years, 71.0% female, mean of 12 medical visits in
past year and 13.7 active medications.

Table 17: EPP Message Content, by User (Aim 4)

Patient, n (%) Caregiver, n (%)
Clinical Questions 198 (25.0) 268 (27.2)
Scheduling 148 (18.7) 155 (15.7)
Medication/flu shot questions 118 (14.9) 164 (16.6)
Lab Orders/ Results 73 (9.2) 82 (8.3)
Medication refills 83 (10.5) 80 (8.1)
Appreciation for help 46 (5.8) 77 (7.8)
Care Transitions 14 (1.8) 76 (7.7)
Medical Equipment/Physical Therapy 30 (3.8) 50 (5.1)
Requests
Administrative/Billing/Non-Clinical Issues 24 (3.0) 28 (2.9)
Patient Death 0 6 (0.6)
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Phone Call Requests 3(0.4) 0
Coordination of Care** 54 (6.8) 0

#%p<0.05

Qualitative analysis revealed the following message topics by caregiver (c), patient (p): clinical
questions (nc=268, 27.2%; np=198, 25.0%), scheduling (n.=155, 15.7%;n,=148, 18.7%),
medication/flu shot (nc=164, 16.6%;n,=118, 14.9%), lab orders/results (nc=82, 8.3%;n,=73,
9.2%), medication refills (nc=80, 8.1%;n,=83, 10.5%), appreciation for help (nc=77, 7.8%;n,=46,
5.8%), care transitions (nc=76, 7.7%;np,=14, 1.8%), medical equipment/physical therapy requests
(nc=50, 5.1%;n,=30, 3.8%), and administrative/billing/non-clinical issues (n:=28, 2.9%;n,=24,
3.0%). Caregivers messaged about patient death (n=6, 0.6%) while patients requested phone calls
(n=3, .4%) and messaged about coordination of care (n=54, 6.8%). Patients significantly
(p<0.05) used the EPP more than caregivers for concerns about coordinating care between
providers.

Discussion & Conclusions

The results of this study provide important insight on the use of EPPs in older adult patient and
caregiver populations and efforts that may be made to increase communication and use of this
technology.

Offering EPP access for caregivers of older adult patients increased the information exchange
between caregivers and health care providers at 2-weeks. Further research which includes a
larger sample size and baseline data, is needed to investigate whether granting caregivers EPP
usage facilitates the accuracy of outpatient medication reconciliation.

Older adults living in more than one setting at least one week during the year did not have
caregivers who accessed the EPP more frequently in the 2-week follow-up period than those who
did not report living in multiple settings. Overall, we did not find any correlation with predictors
of EPP use for patients who live in multiple settings during the year.

Caregivers reported various barriers to EPP use including having challenges with using the
correct password to log in, being too busy with other tasks to log in to the EPP, and having
trouble reading the small print on the EPP interface. Caregivers also noted they did not log in
because there was no pressing issue or need to, but when they did log in, they did not receive
prompt responses from the health care providers, making them less likely to use the EPP in the
future.

These findings may have implications for improvement of the EPPs to make them more user
friendly and in turn, may help increase use by older adult patients and their caregivers. For
instance, developers may be able to make the password retrieval simpler and increase the default
font size on the EPPs. Additionally, these findings may help to remind healthcare providers to be
timely in responding to their messages and requests submitted through the EPP to encourage
continued use.

Patients 85 years and older readily utilized the EPP to facilitate medical care as observed in the
six-month analysis. Both patients and caregivers used the EPP to message providers primarily
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regarding: clinical questions, scheduling, medication/flu shot questions, and medication refills.
When messages were examined by user and content, very few differences in EPP message
content were observed. We also did not observe a difference between the numbers of EPP
messages sent by caregivers of patients across medical conditions.
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Significance

This study is significant since to our knowledge, this is the first study to analyze the content of
EPP messages sent by patients in the 85 year and older range and their caregivers to providers.
The findings from these analyses may provide insight and feedback for health care providers to
engage patients that are often not offered access to health IT and EPPs given assumptions about
age and internet use.

Implications

The results from this study show that EPP access for caregivers increased the information
exchange between them and health care providers. We also observed in aim 4 that older adult
patients (85+ years) readily utilized the EPP to facilitate their medical care in our sample. Thus,
health care providers who want to engage their older adult patients and caregivers in their
healthcare should offer both groups access to their EPP as there is evidence of use in this
population. This is especially important since older adults, especially those 85 and older, are less
likely to be offered EPP access given assumptions about technology use and preference.
Providers may also consider providing proxy access to caregivers to reinforce continued patient-
provider communication.
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